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Description
Technical Field

[0001] The presentinvention relates to a slewing drive
apparatus to be installed on a construction machine in-
cluding a slewing body such as a hydraulic excavator to
hydraulically slew the slewing body.

Background Art

[0002] The background art of the present invention will
be described by taking a hydraulic excavator shown in
Fig. 6 as an example.

[0003] The hydraulic excavatorincludes a crawlertype
oflower traveling body 1, an upper slewing body 2 mount-
ed on the lower traveling body 1 so as to be slewed
around an axis X perpendicular to the ground surface,
and a working attachment 3 installed on the upper slew-
ing body 2. The working attachment 3 has a boom 4, an
arm 5, a bucket 6, and a plurality of hydraulic cylinders
that drive these units, namely, a boom cylinder 7, an arm
cylinder 8, and a bucket cylinder 9. The hydraulic exca-
vator further includes a plurality of hydraulic motors which
are hydraulic actuators other than the cylinders 7 to 9.
The plurality of hydraulic motors include a traveling motor
that drives the lower traveling body 1 and a slewing motor
that drives the upper slewing body 2.

[0004] On the hydraulic excavator, mounted is an ac-
tuator circuit for driving each hydraulic actuator. The ac-
tuator circuit has a hydraulic pump, and a relief valve for
limiting maximum pressure in the actuator circuit. The
relief valve has a setting pressure (a relief pressure) de-
fining maximum pressure of each hydraulic actuator.
Specifically, the relief valve makes a relief action of re-
turning a surplus component of hydraulic fluid discharged
from the hydraulic pump to a tank to prevent the pressure
of the hydraulic fluid in each hydraulic actuator from ex-
ceeding the relief pressure.

[0005] The relief action, however, involves a large
pressure loss, namely, a relief loss, thereby degrading
energy efficiency. For example, in the slewing circuit for
slewing the upper slewing body 2, the pressure of the
slewing motor exceeds the relief pressure, particularly at
a starting time and an acceleration time of the slewing,
to thereby increase a relief flow rate, that is, a flow rate
of the hydraulic fluid let to the tank by the relief action,
resultinginlarge reliefloss. US 2004/231326 A discloses
a control device for a working machine which comprises
a capacity variable pump for supplying working oil, a con-
troller for controlling the discharge amount of the pump,
a control valve for controlling the working oil discharged
fromthe pump, a hydraulic actuator operated by the work-
ing oil from the control valve, an operating lever for op-
erating the hydraulic actuator, and a relief valve to be
operated when the pressure of the working oil is a relief
pressure or more. The controller has a dynamic emula-
tion model of a hydraulic driving device, and is constituted
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to estimate the pressure oil flow rate passing through the
relief valve from the emulation model according to the
operation amount of the operating lever, and to control
the pump flow rate of the pump so that the relief flow rate
estimation value gets close to zero. According to this,
relief loss can be precisely reduced without generating
a response delay or pressure loss, and the power can
be saved.

[0006] JP 2011-208790 A discloses a relief cut control
for suppressing a relief loss at the slewing starting time
and the like. The relief cut control involves detecting a
slewing speed, determining a target pump flow rate Qo,
and adjusting a tilt angle of the hydraulic pump for ob-
taining the target pump flow rate Qo. The target pump
flow rate Qo is the sum of a flow rate Q1 corresponding
to the detected slewing speed (a flow rate of actual flow
to the slewing motor; hereinafter, referred to as a "speed-
correspondence flow rate"), and a "minimum required re-
lief flow rate" Qmin which is a relief rate required for ob-
taining a minimum pressure required for starting slewing
starting, the minimum pressure being a property value
of the relief valve.

[0007] This conventionaltechnique, however, takes no
account of change in the pump flow rate involved by the
change in the engine revolution number, though the en-
gine revolution number varies depending on working and
the like. The conventional technique, therefore, gener-
ates a risk of permitting the change in the engine revo-
lution number to make the minimum required relief flow
rate Qmin too small or too large. Specifically, setting for
obtaining the minimum required relief flow rate Qmin with
arelatively high idle engine speed involves arisk of short-
age in the pump flow rate with the relatively low idle en-
gine speed, which may prevent pressure required for
slewing from being generated to thereby make it impos-
sible to start or accelerate slewing. Reversely, setting for
obtaining the minimum required relief flow rate Qmin with
arelatively low idle engine speed generates a risk of mak-
ing the pump flow rate too large with the relatively high
idle engine speed, which prevents energy saving as an
original object of the relief cut from being achieved.

Summary of Invention

[0008] An object of the present invention is to provide
a construction machine according to claim 1.

Brief Description of Drawings
[0009]

Fig. 1 is a circuit diagram showing a slewing drive
apparatus for a construction machine according to
an embodiment of the present invention;

Fig. 2 is a diagram showing a relationship between
alever operation amount and a pump flow rate under
a positive control according to the embodiment;
Fig. 3 is a diagram showing a relationship between
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a pump pressure and a pump flow rate under a PQ
control according to the embodiment;

Fig. 4 is a diagram showing a relationship between
a slewing speed and a pump flow rate under a relief
cut control according to the embodiment;

Fig. 5 is a flowchart showing a control operation
made by a pump-flow-rate control device according
to the embodiment; and

Fig. 6 is a schematic side view of a hydraulic exca-
vator as an example of an item to which the present
invention is applied.

Description of Embodiments

[0010] There will be described an embodiment of the
present invention with reference to the drawings. In the
present embodiment, a slewing drive apparatus shown
in Fig. 1 is applied to a hydraulic excavator shown in Fig.
6.

[0011] Fig. 1 shows a circuit constituting the slewing
drive apparatus. The slewing drive apparatus includes:
an engine 11; a hydraulic pump 10 that is driven by the
engine 11 tothereby discharge a hydraulicfluid; a slewing
motor 12 having a pair of ports 12a and 12b and config-
ured to be rotated by the hydraulic fluid discharged from
the hydraulic pump 10 and supplied to any one of the
pair of ports 12a and 12b to thereby slew the upper slew-
ing body 2 shown in Fig. 6; a remote control valve 13,
which is a slewing operation device; a plurality of detec-
tors; a control valve 14 disposed between the slewing
motor 12 and a pair of the hydraulic pump 10 and a tank
T, and a relief valve 20 that defines a maximum pressure
of the slewing motor 12.

[0012] The remote control valve 13 includes an oper-
ation lever 13a configured to receive an operation for
actuating the slewing motor 12, and outputs a pilot pres-
sure serving as a slewing command that corresponds to
the operation applied to the lever 13a.

[0013] The control valve 14 according to the present
embodimentis formed of a hydraulic pilot switching valve.
Specifically, the control valve 14 has a pair of pilot ports
14a and 14b which receives input of the pilot pressure
output by the remote control valve 13, and is opened by
the pilot pressure input to any one of the pair of pilot ports
14a and 14b, thereby making a control of a supply and
discharge of the hydraulic fluid with respect to the slewing
motor 12, that is, respective controls of switching be-
tween slewing and stopping of the slewing motor 12, a
rotation direction, and a rotation speed.

[0014] The control valve 14 has a neutral position Pc,
a leftward slewing position Pa, and a rightward slewing
position Pb. The control valve 14 is retained at the neutral
position Pc when no pilot pressure is supplied to each of
the pilot ports 14a and 14b to block, at the neutral position
Pc, blocks the communication between the hydraulic
pump 10 and the hydraulic motor 12. Upon supply of a
pilot pressure to the pilot port 14a, the control valve 14
is shifted from the neutral position Pc to the leftward slew-
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ing position Pa at a stroke corresponding to the magni-
tude of the pilot pressure, thereby forming, at the leftward
slewing position Pa, a fluid path for supplying the hydrau-
lic fluid discharged from the hydraulic pump 10 to the port
12a of the hydraulic motor 12 and letting the hydraulic
fluid discharged from the port 12b of the hydraulic motor
12 to the tank T. Upon supply of a pilot pressure to the
pilot port 14b, the control valve 14 is shifted from the
neutral position Pc to the rightward slewing position Pb
at a stroke corresponding to the magnitude of the pilot
pressure, thereby forming, at the rightward slewing po-
sition Pb, a fluid path for supplying the hydraulic fluid
discharged from the hydraulic pump 10 to the port 12b
of the hydraulic motor 12 and letting the hydraulic fluid
discharged from the port 12a of the hydraulic motor 12
to the tank T.

[0015] When no operation is applied to the operation
lever 13a, the remote control valve 13 outputs no pilot
pressure. Upon an operation applied to the operation le-
ver 13a in a direction for the leftward slewing, the remote
control valve 13 inputs a pilot pressure having a magni-
tude corresponding to the amount of the operation to the
pilot port 14a of the control valve 14. Upon an operation
applied to the operation lever 13a in a direction for the
rightward slewing, the remote control valve 13 inputs a
pilot pressure of a magnitude corresponding to the
amount of the operation to the pilot port 14b of the control
valve 14.

[0016] The slewing motor 12 is, thus, rotated in a slew-
ing direction corresponding to the direction of the oper-
ation applied to the operation lever 13a of the remote
control valve 13, at a speed corresponding to the amount
of the operation (hereinafter, referred to as a "lever op-
eration amount"), thereby slewing the upper slewing
body 2.

[0017] The hydraulic pump 10 is a variable displace-
ment hydraulic pump, the pump flow rate as a discharge
flow rate of the hydraulic pump being variable. The slew-
ing drive apparatus further includes a pump-flow-rate
control device that controls the pump flow rate. The
pump-flow-rate control device includes a pump regulator
15, a controller 16, and sensors 17, 18A, 18B, and 19.
[0018] The pump regulator 15 changes the tilt angle of
the hydraulic pump 10 in accordance with a tilt-angle
command input by the controller 16.

[0019] The plurality of detectors include: a slewing
speed sensor 17 that detects arotation speed of the slew-
ing motor 12 corresponding to the slewing speed of the
upper slewing body 2; a pair of pressure sensors 18A
and 18B that detect respective pilot pressures input by
the remote control valve 13 to the pair of pilot ports 14a
and 14b, the pilot pressure allowing the lever operation
amount to be specified; and engine speed sensor 19 that
detects an engine revolution number Ne of the engine 11.
[0020] Thesensors17,18A, 18B, and 19 generate de-
tection signals of their respective detected items, and
input them to the controller 16. The controller 16 gener-
ates the tilt-angle command signal, based on the input
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detection signals, and inputs the tilt-angle command sig-
nal to the pump regulator 15.

[0021] The controller 16 according to the present em-
bodiment includes: a section for determining a plurality
of target pump flow rates, based on respective different
kinds of controls; and a section for selecting a minimum
target pump flow rate out of the plurality of target pump
flow rates, as a final target pump flow rate. The plurality
of kinds of controls include: (I) a positive control of in-
creasing a pump flow rate in accordance with an increase
in the lever operation amount, as shown in Fig. 2; (ll) a
PQ control (a horse power control or a pressure feedback
control) of reducing a pump flow rate in accordance with
an increase in the pump pressure that is a discharge
pressure of the hydraulic pump 10, as shown in Fig. 3;
and (l11) a relief cut control for reducing a relief loss, as
shown in Fig. 4.

[0022] To make the relief cut control, the pump-flow-
rate control device includes the following sections:

(a) a section for detecting the engine revolution
number Ne of the engine 11 and a slewing speed of
the upper slewing body 2;

(b) a section for determining a target pump flow rate
Qo, the target pump flow rate Qo being a sum of a
slewing-speed correspondence flow rate Q1 that is
a flow rate of the hydraulic fluid actually flowing to
the slewing motor 12 (a section with shaded lines in
Fig. 4), the flow rate corresponding to the detected
slewing speed, and a minimum required relief flow
rate Qmin thatis a flow rate of a hydraulic fluid flowing
in the relief valve 20 and is a minimum flow rate re-
quired for securing a pressure required for starting
slewing of the upper slewing body 2;

(c) a section for determining a target pump-tilt-angle
qtg, which is a value obtained by dividing the target
pump flow rate Qo by the detected engine revolution
number Ne; and

(d) a section for adjusting an actual tilt angle of the
hydraulic pump 10 so as to bring the actual tilt angle
to the target pump-tilt-angle qtg.

[0023] Nextwill be described below in detail the control
operations made by the controller 16, including the relief
cut control by a flowchart in Fig. 5.

[0024] The controller 16 judges in Step S1 whether
there exists or not a lever operation, that is, an operation
applied to the remote control valve 13. In the case of no
lever operation (NO in Step S1), the controller 16 calcu-
lates in Step S2 a pump-tilt-angle for making the pump
flow rate be a preset standby-flow-rate, generates a tilt-
angle command signal corresponding to the calculated
pump-tilt-angle, inputs the generated tilt-angle command
signal to the pump regulator 15, and thereafter repeats
the processing in Step 1.

[0025] Whenjudgingin Step S1thatthere existsalever
operation (YES in Step S1), the controller 16 sequentially
executes Steps S3a, S3b, and S3c to thereby calculate
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a plurality of target pump flow rates based on the respec-
tive kinds of controls. Specifically, the controller 16 per-
forms: calculating, in Step S3a, a target pump flow rate
based on the positive control shown in Fig. 2, that is, a
target pump flow rate corresponding to the lever opera-
tion amount; calculating, in Step S3b, a target pump flow
rate based on the PQ control shown in Fig. 3, that is, a
pump flow rate corresponding to the pump pressure; and
calculating, in Step S3c, a target pump flow rate based
on the relief cut control in Fig. 4, that is, a target pump
flow rate equal to the sum of the slewing-speed corre-
spondence flow rate Q1 and the minimum required relief
flow rate Qmin.

[0026] Furthermore, in Step S4, the controller 16 se-
lects a minimum target pump flow rate out of the target
pump flow rates based on the respective controls, as the
final target pump flow rate Qo. At the starting time and
the acceleration time of the slewing of the upper slewing
body 2, the target pump flow rate based on the relief cut
control becomes minimum because the slewing-speed
correspondence flow rate Q1 relating to the relief cut con-
trol is small, thus being selected as the final target pump
flow rate Qo.

[0027] The controller 16 obtains the target pump-tilt-
angle qtg by dividing the thus selected final target pump
flow rate Qo by the engine revolution number Ne, gen-
erates the tilt-angle command signal corresponding to
the target pump-tilt-angle qtg, and inputs the tilt-angle
command signal to the pump regulator 15. Thereafter,
the controller 16 repeats the operation after Step S1.
[0028] In the case where the target pump flow rate
based on the relief cut control is selected as the final
target pump flow rate Qo, obtaining the target pump-tilt-
angle qtg by dividing the target pump flow rate Qo by the
engine revolution number Ne and adjusting the actual
pump-tilt-angle so as to bring actual pump-tilt-angle to
the target pump-tilt-angle qtg enables a preferable pump-
flow-rate control taking account of the change in the en-
gine revolution number Ne to be performed. This allows
a proper relieve cut control which prevents the minimum
required relief flow rate Qmin from being too small or too
large depending on the change of the engine revolution
number Ne to be always performed.

[0029] Furthermore, the controller 16 according to the
present embodiment, including a section for determining
target pump flow rates based on respective different
kinds of controls (namely, the relief cut control, the pos-
itive control, and the PQ control) and a section for select-
ing a minimum target pump flow rate out of the target
pump flow rates, as the final target pump flow rate Qo,
to determine the target pump-tilt-angle qtg by dividing
the target pump flow rate Qo by the engine revolution
number Ne, can reduce the relief loss by selecting the
target pump flow rate based on the positive control at a
steady slewing time after the finish of the starting or ac-
celeration of the slewing. Thus achieved is a preferable
pump-tilt-angle control capable of taking advantages of
respective characteristics of the plurality of controls in
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accordance with a specific mode of the actual slewing.
[0030] The presentinventionis notlimited to the above
embodiment. The present invention includes, for exam-
ple, the following modes.

[0031] The control except for the relief cut control is
not limited to the positive control or the PQ control but
permitted to be, for example, a negative control or a load
sensing control. Furthermore, the pump-flow-rate control
device according to the present invention may include
only the section for calculating a target pump flow rate
based on the relief cut control while including no sections
for determining the plurality of target pump flow rates
based on the respective kinds of controls.

[0032] In the present invention, detailed procedures
until generating the tilt-angle command signal are not
limited to ones described above. While the above em-
bodimentincludes sequential performance of calculating
the plurality of target pump flow rates based on respective
kinds of controls, selecting the minimum pump target flow
rate out of the plurality of target pump flow rates as the
final target pump flow rate Qo, and calculating the target
pump-tilt-angle qtg by dividing the final target pump flow
rate Q by the engine revolution number Ne, the present
invention also includes sequential performance of calcu-
lating a plurality of target pump-tilt-angles by dividing tar-
get pump flow rates corresponding to the respective
kinds of controls by the engine revolution number Ne,
respectively, and selecting a minimum target pump-tilt-
angle out of a calculated plurality of target pump-tilt-an-
gles as the final target pump-tilt-angle qtg.

[0033] The present invention can be broadly applied
to construction machines each of which includes a slew-
ing body capable of being slewed by a hydraulic motor
as adriving source, not limited to the hydraulic excavator.
[0034] As described above, according to the present
invention is provided a slewing drive apparatus for a con-
struction machine, the apparatus being capable of satis-
factory pump-flow-rate control regardless of change in
engine speed. Provided is a slewing drive apparatus in-
stalled on a construction machine including a slewing
body to slew the slewing body. The slewing drive appa-
ratus includes: an engine; a variable displacement hy-
draulic pump that is driven by the engine to thereby dis-
charge a hydraulic fluid; a slewing motor that slews the
slewing body; a slewing operation device that receives
an operation for actuating the slewing motor and outputs
a slewing command corresponding to the operation; a
control valve that makes a valve opening action so as to
control the actuation of the slewing motor, in response
to the slewing command output by the slewing operation
device; a relief valve that defines a maximum pressure
of the slewing motor; and a pump-flow-rate control device
that controls a pump-tilt-angle determining a pump flow
rate that is a discharge flow rate of the hydraulic pump.
The pump-flow-rate control device performs a relief cut
control, including: a section for detecting an engine rev-
olution number Ne and a slewing speed of a slewing
body; a section for determining a target pump flow rate
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Qo thatis a sum of a slewing-speed correspondence flow
rate Q1 that is a flow rate of a hydraulic fluid actually
flowing to the slewing motor, the flow rate corresponding
to the detected slewing speed, and a minimum required
relief flow rate Qmin that is a flow rate of a hydraulic fluid
flowing in the relief valve and is a minimum flow rate for
securing a pressure required for starting slewing of the
slewing body; a section for determining a target pump-
tilt-angle qtg that is a value obtained by dividing the target
pump flow rate Qo by the detected engine revolution
number Ne; and a section for adjusting an actual pump-
tilt-angle of the hydraulic pump so as to bring the actual
pump-tilt-angle to the target pump-tilt-angle qtg.

[0035] Obtaining the target pump-tilt-angle qtg by di-
viding the target pump flow rate Qo, which is a sum of
the slewing-speed correspondence flow rate Q1 and the
minimum required relief flow rate Qmin, by the engine
revolution number Ne, and adjusting the actual pump-
tilt-angle so as to bring the actual pump-tilt-angle to the
target pump-tilt-angle qtg enables a preferable pump-
flow-rate control taking account of the change in the en-
gine revolution number Ne to be performed, that is, en-
ables the proper minimum required relief flow rate Qmin
to be secured, regardless of the change in the engine
revolution number Ne.

[0036] Further according to the invention, the pump-
flow-rate control device, includes: a section for determin-
ing a plurality of target pump flow rates based on respec-
tive different kinds of controls including the relief cut con-
trol (for example, a relief cut control, a positive control
and a PQ control); and a section for selecting a minimum
target pump flow rate out of the plurality of target pump
flow rates, as a final target pump flow rate, and obtains
the target pump-tilt-angle qtg by dividing the selected tar-
get pump flow rate by the engine revolution number Ne.
The pump-flow-rate control device can make a preferable
pump-tilt-angle control capable of taking advantage of
respective characteristics of the plurality of controls in
accordance with a detailed mode of the actual slewing.
For example, the pump-flow-rate control device can
make the relief loss be more small, by selecting the target
pump flow rate based on the positive control at a steady
slewing time after the finish of the starting or acceleration
of the slewing.

[0037] Provided is a slewing drive apparatus for a con-
struction machine capable of satisfactory pump-flow-rate
control regardless of change in engine speed, including
avariable displacement hydraulic pump, a slewing motor,
a slewing operation device, a control valve, arelief valve,
and a pump-flow-rate control device that performs a relief
cut control and includes: a section for detecting an engine
revolution number Ne and a slewing speed of a slewing
body; a section for determining a target pump flow rate
Qo thatis a sum of a slewing-speed correspondence flow
rate Q1 and a minimum required relief flow rate Qmin; a
section for determining a target pump-tilt-angle qtg ob-
tained by dividing the target pump flow rate Qo by the
detected engine revolution number Ne; and a section for
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adjusting an actual pump-tilt-angle of the hydraulic pump
so as to bring the actual pump-tilt-angle to the target
pump-tilt-angle qtg.

Claims

1. A construction machine comprising a slewing drive
apparatus to be installed thereon, and a slewing
body (2, 17) to be slewed, the slewing drive appara-
tus comprising:

an engine;

a variable displacement hydraulic pump (10)
that is driven by the engine to thereby discharge
a hydraulic fluid;

a slewing motor (12) that slews the slewing body
(2,17);

a slewing operation device (13) that receives an
operation for actuating the slewing motor (12)
and outputs a slewing command corresponding
to the operation;

a control valve (14) that makes a valve opening
action so as to control the actuation of the slew-
ing motor (12), in response to the slewing com-
mand output by the slewing operation device
(13);

arelief valve (20) that defines a maximum pres-
sure of the slewing motor (12); and

a pump-flow-rate control device (15, 16) that
controls a pump-tilt-angle determining a pump
flow rate that is a discharge flow rate of the hy-
draulic pump,

characterized in that

the pump-flow-rate control device (15, 16) which
is configured to perform a relief cut control, and
which includes:

a section for detecting an engine revolution
number Ne and a slewing speed of a slew-
ing body (2, 17);

a section for determining a target pump flow
rate Qo that is a sum of a slewing-speed
correspondence flow rate Q1 that is a flow
rate of a hydraulic fluid actually flowing to
the slewing motor (12), which flow rate cor-
responds to the detected slewing speed,
and a minimum required relief flow rate
Qmin that is a flow rate of a hydraulic fluid
flowing in the relief valve (20) and is a min-
imum flow rate for securing a pressure re-
quired for starting slewing of the slewing
body (2, 17);

a section for determining a target pump-tilt-
angle gtg thatis a value obtained by dividing
the target pump flow rate Qo by the detected
engine revolution number Ne;

a section for adjusting an actual pump-tilt-
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angle of the hydraulic pump so as to bring
the actual pump-tilt-angle to the target
pump-tilt-angle qtg;

a section for determining a plurality of target
pump flow rates based on respective differ-
ent kinds of controls including the relief cut
control; and

a section for selecting a minimum target
pump flow rate out of the plurality of target
pump flow rates, as a final target pump flow
rate, and

the pump-flow-rate control device (15, 16)
being configured to obtain the target pump-
tilt-angle qtg by dividing the selected target
pump flow rate by the engine revolution
number Ne.

2. The construction machine according to claim 1,

wherein the plurality of kinds of controls include:

the relief cut control;

a positive control using a target pump flow rate
corresponding to an amount of operation ap-
plied to the slewing operation device (13); and
a PQ control using a target pump flow rate cor-
responding to a pump pressure that is a dis-
charge pressure of the hydraulic pump.

Patentanspriiche

1.

Baumaschine, mit einer Schwenkantriebsvorrich-
tung, die daran zu installieren ist, und einem
Schwenkkorper (2, 17), der zu schwenken ist, wobei
die Schwenkantriebsvorrichtung Folgendes auf-
weist:

eine Kraftmaschine;

eine Hydraulikpumpe (10) variabler Auslen-
kung, die durch die Kraftmaschine angetrieben
wird, um dadurch ein Hydraulikfluid abzugeben;
einen Schwenkmotor (12), der den Schwenk-
kérper (2, 17) schwenkt;

ein Schwenkbetatigungsgerat (13), das eine Be-
tatigung zum Betreiben des Schwenkmotors
(12) aufnimmt und einen Schwenkbefehl aus-
gibt, der der Betatigung entspricht;

ein Steuerungsventil (14), das im Ansprechen
auf den Schwenkbefehl, der durch das
Schwenkbetatigungsgerat (13) ausgegeben
wird, eine Ventil6ffnungsaktion macht, um den
Betrieb des Schwenkmotors (12) zu steuern;
ein Ablassventil (20), das einen Maximaldruck
des Schwenkmotors (12) begrenzt; und

ein  Pumpenstromungsratensteuerungsgerat
(15, 16), das einen Pumpenauslenkwinkel steu-
ert, der eine Pumpenstromungsrate bestimmt,
die eine Abgabestréomungsrate der Hydraulik-
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pumpe ist,

dadurch gekennzeichnet, dass

das Pumpenstromungsratensteuerungsgerat
(15, 16), welches konfiguriert ist, eine Ablass-
schnittsteuerung auszufiihren, und welches
Folgendes aufweist:

einen Abschnitt zum Erfassen einer Kraft-
maschinendrehzahl Ne und einer
Schwenkgeschwindigkeit eines Schwenk-
korpers (2, 17);

einen Abschnitt zum Bestimmen einer Soll-
Pumpenstrémungsrate Qo, die eine Sum-
me einer Schwenkgeschwindigkeitskorres-
pondenzstromungsrate Q1, die eine Stro-
mungsrate eines Hydraulikfluids ist, das ge-
genwartig zu dem Schwenkmotor (12)
stromt, welche Stromungsrate der erfass-
ten Schwenkgeschwindigkeit entspricht,
und einer Minimalanforderungsablassstro-
mungsrate Qmin ist, die eine Strémungsra-
te eines Hydraulikfluids ist, das in dem Ab-
lassventil (20) stromt und eine Minimalstro-
mungsrate zum Sicherstellen eines Drucks
ist, der zum Starten eines Schwenken des
Schwenkkérpers (2, 17) angefordert wird;
einen Abschnitt zum Bestimmen eines Soll-
Pumpenauslenkwinkels qtg, der ein Wert
ist, der erhalten wird, indem die Soll-Pum-
penstromungsrate Qo durch die erfasste
Kraftmaschinendrehzahl Ne geteilt wird;
einen Abschnitt zum Anpassen eines ge-
genwartigen Pumpenauslenkwinkels der
Hydraulikpumpe, um den gegenwartigen
Pumpenauslenkwinkel zu dem Soll-Pum-
penauslenkwinkel gtg zu bringen;

einen Abschnitt zum Bestimmen einer Viel-
zahl von Soll-Pumpenstrémungsraten auf
der Basis von entsprechend unterschiedli-
chen Arten von Steuerungen, die die Ab-
lassschnittsteuerung aufweisen; und
einen Abschnitt zum Auswabhlen einer Mini-
mal-Soll-Pumpenstromungsrate aus der
Vielzahl von Soll-Pumpenstrémungsraten
als eine Final-Soll-Pumpenstromungsrate
und wobei

das Pumpenstréomungsratensteuerungs-
gerat (15, 16) konfiguriert ist, den Soll-Pum-
penauslenkwinkel qtg zu erhalten, indem
die ausgewahlte Soll-Pumpenstromungs-
rate durch die Kraftmaschinendrehzahl Ne
geteilt wird.

2. Baumaschine nach Anspruch 1, wobei die Vielzahl
von Arten von Steuerungen folgende aufweisen:

die Ablassschnittsteuerung;
eine Positivsteuerung, die eine Soll-Pumpen-
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strdomungsrate verwendet, die einem Betati-
gungsbetrag entspricht, der auf das Schwenk-
betatigungsgerat (13) aufgebracht wird; und
eine PQ-Steuerung, die eine Soll-Pumpenstro-
mungsrate verwendet, die einem Pumpendruck
entspricht, der ein Abgabedruck der Hydraulik-
pumpe ist.

Revendications

1. Machine de construction comprenant un appareil
d’entrainement de pivotement a installer sur cette
derniére, et un corps pivotant (2, 17) destiné a étre
pivoté, I'appareil d’entrainement de pivotement
comprenant :

un moteur ;

une pompe hydraulique a cylindrée variable (10)
qui est entrainée par le moteur pour décharger
ainsi un fluide hydraulique ;

un moteur de pivotement (12) qui fait pivoter le
corps pivotant (2, 17) ;

un dispositif d’actionnement de pivotement (13)
quirecgoitune opération pour actionner le moteur
de pivotement (12) et transmet une commande
de pivotement correspondant a I'opération ;
une valve de commande (14) qui réalise une
action d’ouverture de valve afin de commander
I'actionnement du moteur de pivotement (12) en
réponse a la commande de pivotement produite
par le dispositif d’actionnement de pivotement
(13);

une valve de décharge (20) qui définit une pres-
sion maximum du moteur de pivotement(12) ; et
un dispositif de régulation de débit de pompe
(15, 16) qui régule un angle d’inclinaison de
pompe déterminant un débit de pompe qui est
un débit de décharge de la pompe hydraulique,
caractérisé en ce que :

le dispositif de régulation de débit de pompe (15,
16) qui est configuré pour réaliser une régulation
de coupure de décharge, et qui comprend :

une section pour détecter un nombre de ré-
volution du moteur Ne et une vitesse de pi-
votement d’un corps pivotant (2, 17) ;

une section pour déterminer un débit de
pompe cible Qo qui est une somme d'un
débit de correspondance de vitesse de pi-
votement Q1 qui est un débit d’un fluide hy-
draulique s’écoulant véritablement vers le
moteur de pivotement (12), lequel débit cor-
respond a la vitesse de pivotement détec-
tée, et un débit de décharge requis mini-
mum Qmin qui est un débit d’'un fluide hy-
draulique s’écoulant dans la valve de dé-
charge (20) et est un débit minimum pour
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garantir une pression requise pour com-
mencer le pivotement du corps pivotant (2,
17);

une section pour déterminer un angle d’in-
clinaison de pompe cible qtg qui estuneva- 5
leur obtenue en divisant le débit de pompe
cible Qo par le nombre de révolution de mo-

teur détecté Ne ;

une section pour ajuster un véritable angle
d’inclinaison de pompe de la pompe hy- 10
draulique afin d’amener le véritable angle
d’inclinaison de pompe a I'angle d’inclinai-

son de pompe cible qtg ;

une section pour déterminer une pluralité

de débits de pompe cibles sur la base de 75
différents types respectifs de commandes
comprenant la régulation de coupure de
décharge ; et

une section pour sélectionner un débit de
pompe cible minimum parmi la pluralité de 20
débits de pompe cibles, en tant que débit

de pompe cible final, et

le dispositif de régulation de débitde pompe

(15, 16) étant configuré pour obtenir I'angle
d’inclinaison de pompe cible qtg en divisant 25
le débit de pompe cible sélectionné par le
nombre de révolution de moteur Ne.

2. Machine de construction selon la revendication 1,
dans laquelle la pluralité de types de régulations 30
comprend :

une régulation de coupure de décharge ;

une régulation positive utilisant un débitde pom-

pe cible correspondant a une quantité d’action- 35
nement appliquée sur le dispositif d’actionne-
ment de pivotement (13) ; et

une régulation PQ utilisant un débit de pompe
cible correspondant a une pression de pompe

qui est une pression de décharge de la pompe 40
hydraulique.

45

50

55
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